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“Standard” Performance Monitoring . M

Efficiency curves
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ﬂg@ Near Field Inspection

LDA ND filters CCD camera
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Experimental Procedure
LDA Characterization: IR Inspection

* Mid-IR camera, 3-5 um radiation,
60 Hz frame rate, 1.7ms integ. time

* One can correct for emissivity and

relative duty cycle to obtain actual
surface temperature
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Correlation between Microscopic, IR & NF Images
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P - Schematic of Apparatus
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Experimental Apparatus
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e Spectral Content of Output Pulse
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P - Spectral Content of Output Pulse
as a function of Time
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S TSR Chirp Pulse Output
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& SPACE Temporall Yy and Spectrall Yy
Resolved (TSR) Optical P
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Temperature Induced Chirp
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P 2

Obtain Device Temperature form
the Peak Wavelength.
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Peak Wavelength (nm) Vs Temperature (C)
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TSR Measurements*
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4% Comparison between two Different Devices
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eltaTemp (°C)

Change in Diode Temperature as fn of Rep-Rate
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Near-field image of the LDA under normal operation. Each bright
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< %= Near-field & Thermal Image Sequence of the LDA

Time resolved thermographic sequence of the LDA under normal operation. This
device has four rows of emitters and a few anomalous hot spots.

Active optical II B3P2 Allan, ESTC-2005




P 2

Delay

Temporally Resolved IR Measurements
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P 2
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Temperature [2.u.)

LDA Characterization
Temporally Resolved IR Measurements
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Uncorrected Temperature Rise for the
Three Identified hot spots.
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LDA Characterization
Temporal Resolved IR Measurements

100 - . 100 4
1 e u
80 = [ ]
¢ Hot Spot #1 :
Time Constant - 143[usec] B Hot Spot #3
= le = : . Time Constant - 339[usec]

S S,
o o

2 =0
© ©
U 8
£ £
L] [H]
et =

| |
20
* e oo 1
I L T . I L I . T . T s T . I . * i T I o T L T L) I L T E T . T L T v T T
17400 17600 17800 18000 18200 18400 18600 18800 19000 19200 17400 17600 17800 18000 18200 18400 18600 18800 19000 19200
Time [usec] Time [usec]

Active optical Il B3P2 Allan, ESTC-2005




“ w Heat Sink

* Heat Sink
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S, The Algorithm
Start {T; ) t=0

Conduction:

Calculate Thermal Gradients (adjacent elements).
Calculate energy flow in time step dr .

DTj,k = [Tj,k - Tj,(k—l—l)]-k-ayz-dy/ (pVO).

For the 3D model there are six calculations
Where “a” is the cross-sectional area between elements, p density, V volume
and C specific heat.

B
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<o Thermal Model & Fit to Data
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& Thermal Model Predicted Hotspot’s Temporal Behavior

Predicted Hotspot Behavior as Monitored at the Output Face
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4%; Numerical fit to the data
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4% Conclusions

Time-resolved optical and thermal analyses of laser
diode arrays reveals temperature induced chirp and the
presence of anomalous hot spots.

TSR monitoring of the spectral chirp reveals the current induced
temperature rise in the active region of the device

Time resolved thermography
Hot spot location.
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